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JP S58-89260 

Patent application disclosure S5 8-89260 
Public May 27, 1983 
Inventor; Hiromasa Araki 
Applicant RION 

Title of the invention: Artificial hearing sense device 
[Example] 

In figure 4,5, there is acicula member 12 in one end of pickup 1 1 
comprising piezoelectric ceramics. It is fixed as follows so that 
this contacts with malleus H coming in contact with tympanic 
membrane (T). Support member 1 3 of pickup 1 1 says to a bone 
wall of middle ear, and it is fixed with condition so that member 13 
supporting pickup 1 1 contacts. Power-battery 14 and signal 
conditioning device 15 are implanted in living matter. Output (11) 
is added to 15 with lead wire 14. Output (15) conducts it in, 
cochlea 0 via 17. And this is given auditory nerve and electrode 1 8 
connected electrically! 

As shown in FIG. 6, 1 1 is conversion device of a flexural mode of 
the following form. It connects two pieces of porcelain 
piezoelectric device 19a, 19b which it is "divided into a depthwise 
direction, and is separated from each other again by reverse 
direction". 

And it is conversion device of the flexural mode which arranged 
this in bimorph. It is the rigid body that 12 becomes it than 
biocompatible material such as for example "a sapphire,' apatite" 
made for the one end. 

1 2 contacts in the surface of malleus H. This conducts "vibration 
of malleus H" in porcelain piezoelectric device. It plays an 
important role. 

Surface of malleus H is curved surface. Therefore, 12 is acicula. 



This follows vibration of malleus H faithfully. Support member 
13 is installed in an edge other than 1 1 . And this secures 1 1 to a 
bone wall of middle ear. This consists of rigid body with 
biocompatibility such as for example stainless steel. Same as other 
"implantation lead wire", 16 is covered in biocompatibility resin 
such as for example polytetrafuroroethiren (PTFE). This element 
protects prevention and insulation depression of electric leak by 
cover 20 (silicone rubber, PTFE). 

Action and effect are described. In artificial auditory sense 
device to become than the above-mentioned constitution, tympanic 
membrane plays a role as diaphragm of conventional microphone. 

As for the diaphragm, as for this, it was considerably miniaturized 
in it not being implanted by this newly. Pickup 1 1 (7mm long, 
1mm wide, thickness 0.4mm) were used. Using temporal-bone of 
a person, we experimented on measurement of this "frequency 
characteristics / sensitivity". Frequency characteristics expressed 
to figure 7 by this was discovered. 

This does sonic stimulation from the external acoustic meatus side. 

In addition, by means of prove-mike, input sound pressure in 
tympanic membrane front face is measured. And, as a ratio of 1 1 
output signal as opposed to this, it can easily measure. 

According to this measurement, there is common appearance in the 
vicinity of 2-kHz. In other frequency domain, it is it with 
comparatively flush characteristic. There is 1 1 common 
appearance in the vicinity of 4-kHz. 

Therefore, as for this, common appearance moves to low frequency 
by contacting malleus. Sensitivity of this case is (0.9mV/94dB, 
lKHz). 

With sensitivity of this level, a considerably practical "8/N ratio" 
was understood. 1 1 has allowance by spending the dimension, and 
it can be combined with malleus. 

It is a problem implanted 1 1 is stable in the long term, and to 
function. 
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In other words it is the issue of the following saying it. 
Durability of piezoelectric ceramics element. 
Hyperplasy of bulbil after having implanted. 
Compatibility of malleus H and acicula member 12. 
As things mentioned above. 

It was stable, and, as for 1 1 intensity with piezoelectric ceramics 
and the durability, that it functioned was confirmed at least for two 
years. 

1 1 can prevent hyperplasy of bulbil by grinding cover of silicon. 

Malleus H and 12 compatibility are explained in the following. 

There is cementing with malleus by choosing biocompatibility 
(apatite) as 12 material. 

Therefore, by selection of 12 material, this can be settled. 
Implantation of transducer by conventional electret type 
microphone / piezoelectric film produces fault. 1 1 implantation 
cancels this than greater or equal. In addition, this enables 
complete implantation structure. 

[Brief description of drawings] 

Figure 1,2,3 Contour block diagram of conventional device 
FIG. 4 Contour block diagram of example 
FIG. 5 One part enlarged view 

FIG. 6 The oblique view which one part of conversion device 
lacked in 

FIG. 7 Figure of frequency characteristics 

(11) Pick up 

( 1 2) Acicula member 

(13) A support member 

(14) Power-battery 

(15) Signal process device 
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(16, 17) Lead wire 
(18) Electrode 

(19a, 19b) Ceramic piezoelectric device 
(20) Cover 



